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Survey responses from 76 public school districts in Mississippi and Alabama,
tornado warning data, tornado path data, and county demographic data were used to
investigate early dismissals in public schools. There was little agreement among survey
responses and this inconsistency supports the idea that each situation is unique and one
plan may not be successful for all districts. The highest number of reported dismissals
would have resulted in a loss of less than 2% of the total annual class time. A higher
number of recent killer tornadoes, a lower level of poverty, and a team rather than
individual decision were the three most important variables in determining which districts
would dismiss more often. The seven districts that reported not dismissing were all well
below the national poverty average. Other important factors included smaller county
area, higher number of killer tornadoes since 1950, and serving a county rather than city
population.
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CHAPTER I
INTRODUCTION

Public schools in the United States have the primary responsibility of providing
an education to the children of the country, a monumental task in and of itself, but they
are also saddled with another responsibility that is often overlooked — the safety of their
students. The concept of student safety is often taken for granted by parents, community
members, and those not immediately involved in the system. According to Dr. Bob Hull,
the Director of the Kansas Center for Safe and Prepared Schools, “Our schools are the
most valuable structures in our community because they possess the most priceless
treasures of our society. They should receive the constant attention and protection they
deserve. School safety and all-hazard preparedness should rise to the level of value we
place on our children.” (2010) In order to ensure student safety, the preparedness of
school districts must be a top priority. However, Hull goes on to state: “schools are not
uniformly prepared, resource equipped, or trained to respond to emergency situations”
(Hull, 2010). Preparedness is an important key to dealing with emergencies and school
officials must be aware of the potential dangers they face and how to mitigate these
dangers effectively using their assets and capabilities.
A common threat in the southeastern United States is severe weather, including
tornadoes. When potential severe weather is discussed, the main concern is generally the
potential tornado threat. Residents of the Southeast face these threats frequently and have
1

experienced some of the most destructive tornado outbreaks in history. Ashley (2007)
found that areas of Mississippi, Alabama, Tennessee, and Arkansas lead the nation in
killer tornado events (Figure 1). Dixon et al. (2011) found that the area of the country
with the highest average annual tornadoes and tornado days is in south-central
Mississippi (Figure 2). Severe weather events tend to peak in the Southeast in both the
spring and fall months, when schools are in session. Severe weather outbreaks during the
school day have the potential to put large numbers of children at risk. Consequently, the
risk factor raises many questions about the best procedures for handling the children in
schools when severe weather situations arise during school hours.

Figure 1

Killer tornado events in a 60-km x 60-km grid 1950–2004 (Ashley, 2007)
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Figure 2

Density calculations of average annual tornadoes within 25 mi of any point
(Dixon et al., 2011)

Aside from procedures for sheltering students during a tornado warning, a new
method of dealing with the threat in the Southeast has been to have early dismissals so
that children are not at school or traveling, but at home when a tornado event occurs.
This research examines the trend of Southeast public school districts calling for an early
dismissal due to the threat of severe weather. According to the National Weather Service
(2009), early dismissals are becoming more “commonplace” and there is a “growing
concern” among National Weather Service personnel regarding the use of such practices,
including the concern that “dismissing students early from school could do more harm
than good in some situations”. Some of the primary research questions for this project
include:
3



Is there a consistent policy among school districts?



What factors (aside from the weather) influence the decision process for
early dismissal?



Is early dismissal occurring so often that it is affecting total class time?



Does the size or population of a district influence the decision?



Does the school’s proximity to student residences affect the decision?



Are students, generally, safer at home or at school?



Is early dismissal a good idea? When should it be implemented or
avoided?

By answering these questions, it was anticipated that a determination could be
made as to whether districts should be using early-dismissal policies, or whether
sheltering within a school is the best option for keeping students safe.
An unestablished type of procedure like this can have many potential issues and
problems, one of the greatest in this case being the frequency and necessity of early
dismissals. By determining how often dismissals are prudent, perhaps the number of
unnecessary early dismissals can be decreased. It was expected that there would be
inconsistency between the school districts since this is a relatively new phenomenon
(NWS, 2009) and most districts are likely still trying to determine how to best manage
these dismissals. Differences in information gathering, the time required to dismiss, the
safety of school buildings, and the factors considered in dismissals were also anticipated.
It was expected that districts would take into account the home conditions that students
would be returning to when making their decisions.
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CHAPTER II
LITERATURE REVIEW

Sheltering Within Schools
There has been much research conducted on tornadoes, warning systems, risk
assessments, and safety regarding the general public (Ashley, 2007; Dixon et al., 2011;
Sorensen, 2000; Kasperson et al., 1988; Morss and Ralph, 2007; Fox and Hadar, 2006).
Few researchers, however, have taken into account one of the most potentially vulnerable
populations: children (Hull, 2010). School-aged children account for 20-25% of the
United States population (Hull, 2010) and generally spend the majority of their waking
hours at school. Schools house a high concentration of a very dependent portion of the
population and are in session in the spring and fall, when the tornado risk is highest in the
Southeast.
There are many documented procedural guidelines for sheltering students within
school buildings should a tornado threat occur during the school day (Edwards, 2012;
Ewald, 2002; Nicosia, 2003; U.S. Department of Commerce). The guidelines generally
agree that the safest places within a school building are interior areas without windows,
such as locker rooms, restrooms, and hallways. Rooms with windows and large areas
such as cafeterias, gymnasia, and auditoria are to be avoided, as well as portable
classrooms, which can be as dangerous as mobile homes (Melvin, 2002). There is also
5

the emphasis that buses should not be used in inclement weather (NWS, 2009), especially
in winds over 40 mph (Glasscock, 2011).
Although the likelihood of a tornado striking a school building may be small, it
has occurred in the past. During the 3 May 1999 outbreak, a tornado destroyed the only
school building in the town of Mulhall, Oklahoma (Morris, 2002). The tornado that went
through Enterprise, Alabama in 2007 struck the local high school at 1:20 pm while
students were still inside and resulted in eight of the nine fatalities associated with that
tornado (Camp, 2008). After-school activities often extend well into evening hours and
can leave the people inside school buildings vulnerable for an extended period. In
February 2008, a tornado warning was issued at 7:32 pm for Muhlenberg County,
Kentucky during a high school basketball game with approximately 1,200 people in the
gymnasium. School officials used their safety plan to move everyone into safe areas
within the building. A tornado struck the high school about 20 minutes later, uprooting
trees and even tearing off a section of the gymnasium roof. No fatalities or injuries
occurred at the high school because the official school emergency plan was used
effectively and appropriately (NWS, 2009).
Safe Rooms
Another form of shelter involves building safe rooms that can withstand the wind
speeds of a tornado into new school buildings. Tornado-specific shelters have been
successful in the past. In April 2011, a tornado struck a school in Tushka, Oklahoma.
There were two safe-room shelters in or near the local school, where residents sought
shelter during the tornado. The tornado destroyed one of the schools that had a safe
room, but the safe room was the only part of the school that survived, saving over 100
6

people who had sought shelter there (McKinley, 2011). Safe rooms, while safe and
secure, are very expensive to include in a new construction and often well beyond the
budget of a public school. In 2011, an Arkansas school district added a 6,000-square-foot
shelter that could hold 1,000 people. The projected cost was $1.392 million, but the final
cost to the district was only $350,000 thanks to grants from the Federal Emergency
Management Agency (FEMA) and the Arkansas Department of Emergency Management
(Boozer, 2011).
The federal government has become increasingly involved in providing grants and
funding to help encourage emergency management preparedness, including safe-room
installations (U.S. Congress, 2010). In 2004, FEMA introduced the Hazard Mitigation
Grant Program (HMGP). This program allows for the government to provide funds for
hazard mitigation through the building of public safe rooms and storm shelters. Eligible
projects can receive up to 75% of their funding through this federal program and up to
95% of funding is possible for impoverished areas (FEMA, 2012). This is especially
helpful for districts in poorer areas of Mississippi and Alabama that would not be able to
fund safe room projects on their own.
DeSoto County Schools in Mississippi received financial aid from FEMA that
enabled the school district to install six safe rooms on elementary school campuses at a
cost of only 5% of the total expense (Associated Press, 2011). Five schools in Alabama
that were damaged or destroyed in the spring of 2011 received over $1 million from
FEMA to install safe rooms in their temporary school facilities (McKenna, 2011). After
the 2011 Joplin, Missouri EF5 tornado, the State Emergency Management Agency
(SEMA) funded $20 million for the city to build community safe rooms in the schools
7

(Woodin, 2012). Following the tornado that damaged Enterprise High School in 2007,
the State of Alabama passed International Code Council 500, which provides guidelines
for the construction of safe rooms with the building of schools (McKenna, 2011). These
safe rooms have the potential to provide shelter for those within the school during a
dangerous situation and could lead to fewer school tornado tragedies. There are,
however, 15,000 school districts in the country, and the provision of safe rooms for every
school building, even only in tornado-prone areas, is neither logistically nor financially
feasible in the current political and economic climates.
The majority of schools do not yet have tornado shelters, and each school building
would offer a different level of protection. Each school building is different; some are
very old, some are new, some are sturdy, some are poorly built, some have had corners
cut to save tax-payer dollars, and some may have classes held in non-permanent
structures. Not all schools provide decent shelter; some could even be unusually
dangerous in severe weather situations depending on how well they were built (FEMA,
2001; Marshall, 2008a; Marshall, 2008b; Marshall, 2012). Marshall (2012) studied
buildings following the 2011 Joplin EF5 tornado. This study looked at three school
buildings that were affected by the tornado and found that each suffered major damage
and students in designated shelter areas would have been in danger had school been in
session. This may be an extreme example, due to the intensity of the tornado, but the
general finding that not all schools are structurally sound is important.
Early Dismissal
While not all school buildings provide the best shelter, the argument could be
made that, especially in the South, there are many mobile homes and homes that are very
8

poorly built that offer little to no protection against tornadoes (NWS, 2009). Ashley
(2007) found that 43.94% of all tornado fatalities from 1985–2005 occurred in mobile
homes, while the smallest percentage of deaths occurred in schools (Figure 3). The
National Weather Service team that investigated the Super Tuesday outbreak of 2008
determined that “In some cases, the students would be better protected in wellconstructed schools that have an organized and practiced tornado emergency plan.
Therefore, the team believes that dismissing school early may not provide the safest
environment for students in many circumstances.” (NWS, 2009)

Figure 3

Tornado fatalities by location 1985–2005 (Ashley, 2007)

The idea of altering dismissal times due to severe weather provides a potential
solution to the problem of having many children in one location when dangerous weather
approaches. Some emergency plans have recommended sending children home early or
late (Nicosia, 2003), while others have not (NWS, 2009). While both early and late
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dismissals occur, late dismissals generally do not have as much of an impact on class
time as they extend the school day instead of shortening it and deal with ongoing events
rather than threats. Late dismissals can occasionally extend beyond the realm of reason,
as was the case when a school district in Florida held students five hours beyond their
normal dismissal time because of lightning (Jensenius, 2010). For the purposes of this
study, early dismissals will be the focus. The possibility of early dismissal creates many
issues including safety, decision-making hierarchy, potential problems with the dismissal,
questions, opinions, and concerns about decisions. Some points to consider are the
structural integrity of the school buildings, missing class time, the reliability of the
information being used to make the decision, timing of severe weather events,
transporting children, the environment children would be returning home to, and the
overall safety of such ventures.
As early dismissals become more common, more class time is being lost, which
could “wreak havoc” (Bennett, 2010) on student performance. Time spent learning in
class is the reason children attend school. Multiple early dismissals could cut into
valuable class time and disadvantage students. However, if students were not dismissed
early and severe weather occurred, they would still spend some of the time going through
emergency procedures within the school building during an event, which also reduces
class time. Regardless of the protocols used to mitigate severe weather risks, class time
will be lost and the questions that arise are how much time is lost and how much of that
time (if any) must be made up. Many districts have a number of extra days scheduled
into the school year to account for unexpected situations such as severe weather. For the
sake of this study, these days will be termed ‘hazard days’. According to the State
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Boards of Education, a full day for most districts must include at least five and a half
hours of class time, any less will be considered a missed day and result in the loss of a
‘hazard day’. Once a district surpasses this allotted number of ‘hazard days’, students
and teachers must make up that class time on days that they would not normally be in
school to complete the 180 days required for a full school year.
Communication is an important key to assessing and making decisions in any
situation. To confidently make a decision as serious as early dismissal, school officials
must have as much information as possible. Many are alerted by emergency managers
when a threat is possible and while it is occurring (Baumgart, 2008; Glasscock, 2011).
Emergency managers seek their own information from a variety of sources including
television, NOAA Weather Radio, commercial radio, etc. (Ewald, 2002; Schumacher et
al., 2010). Schumacher et al. (2010) found that direct communication is better than a
chain of information because it limits any alterations or personal opinions that can
become attached to warnings as they move through the chain of communication. That
study also found that decision-making officials tend to follow a model of interpretation
that is similar to the rest of society, but with many additional societal factors and safety
issues to consider. The main steps of this interpretation process include understanding,
believing, personalizing, confirming, and responding. For this process to be as successful
as possible, accurate information and timetables are required. However, precise
information about a threat is often not available, since closing decisions are made before
an event begins based on watch information (NWS, 2009), which comes with a high
degree of uncertainty.

11

The timing of an early dismissal is as important as the decision to dismiss. Over
45% of tornadoes that result in injuries or fatalities occur in the late afternoon (Simmons
and Sutter, 2011, page 52) when schools are in session or dismissing. An early dismissal
requires ample time to ensure that students and staff can all make it home safely before
severe weather begins. The worst situation would be for severe weather to arrive when
the district is in the process of transporting students. During the Super Tuesday Outbreak
of 2008, Memphis City School officials made the decision to release students at 12:30 pm
when the skies were clear. If they had not dismissed early, buses transporting their
115,000 students would have still been on the road when tornadoes struck the area shortly
after 5:30 pm (NWS, 2009).
Dismissing students early brings up the question of what happens when students
leave the school building. Sending children home hours before they would be expected
could cause issues with parents and disrupt normal childcare arrangements. Both parents
work in 62% of the 32.5 million families with children in the United States (U.S.
Congress, 2010). Parents frequently have specific arrangements made for their children
following school hours that would be disturbed if children were sent home early.
Interrupting these arrangements could mean that children would be returning to empty
homes or that parents would need to leave work early to pick up their children. Children
returning to empty homes without adult supervision and safety plans would be safer in
schools that have plans and adults to protect them.
One of the first potential severe weather days following the very active and
dangerous spring 2011 season was March 2, 2012. Thousands of students were sent
home in states from Mississippi to Indiana for the threat of severe weather (Associated
12

Press, 2012). In areas like Mississippi, the weather situation did not intensify until much
later in the evening, well after the time schools would have normally dismissed. In this
case, students were needlessly released and the standard was set that the districts would
dismiss for similar situations in the future. This could result in missed class time and the
disruption of daily routines for each future event. Areas that experience threats of severe
weather throughout the year, such as many locations in the southeastern United States,
could miss huge amounts of school if they dismissed every time there was a threat.
Conversely, schools in Henryville, Indiana were actually hit by a tornado after they had
dismissed students. The ceilings of the hallways where students would have been
sheltered collapsed during the tornado and students would have been crushed if they had
been there. However, since they had dismissed and sent buses despite tornado sirens
(generally against procedures), all of the students survived (Keyser, 2012). Indiana does
not experience tornadoes as often as some other areas of the country, so they may be
more likely to take threats seriously and act aggressively.
Overall, there is no agreement among sources as to the best procedure for school
districts and the “best procedure” will probably vary between districts. This research
looked for similarities or differences in the plans and information-seeking of the districts.
By identifying these similarities, it may be possible to determine which procedures are
most common and most efficient.
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CHAPTER III
METHODS

This study focuses on the tornado threat associated with severe weather and the
impacts of that potential on schools dismissing students early. Mississippi and Alabama
were selected as focus states for this study. Ashley (2007) and Dixon et al. (2011) both
showed that these states are frequently threatened by tornado events and killer tornado
events. Mississippi and Alabama rank second and third, respectively, in tornado fatalities
and injuries between 1950 and 2007 (Simmons and Sutter, 2011, pp 55). These states
also have a history of early dismissals and experienced a particularly destructive spring
2011 tornado season. A survey was developed so that information could be directly
obtained from multiple school district superintendents. The goal of this survey was to
obtain an overview of procedures, influences, and experiences regarding dismissals on
potential severe weather days for each school district. The initial thoughts for the survey
were compiled into less than 10 questions. Before the survey was sent, two different
superintendents, one from Alabama and one from Mississippi, were asked for their input
on the questions and subject. The main purpose was to confirm that it was reasonable to
believe that superintendents could answer the questions and provide useful information
for this study. Another reason for the superintendent input was to determine the best way
to distribute the surveys to obtain a good response rate (i.e., traditional mail or e-mail).
The responses from the superintendents were positive and reinforcing, resulting in one
14

new question and a few instances of rewording questions. E-mail was indicated as the
preferred method of distribution and the most likely to return a significant number of
timely responses.
The survey was created through SurveyMonkey (www.surveymonkey.com) to be
distributed as a link through e-mail. The survey contained 10 questions, including a final
space for any additional comments (Appendix A). Space was also provided for
comments following each question, should the superintendent feel the need to explain an
answer or provide additional information. Separate, yet identical, surveys were created
for Alabama and Mississippi so that the results could also be reviewed by state. A link to
these surveys was sent along with an e-mail (Appendix B) explaining the project to the
superintendents of each public school district in Mississippi (149 districts) and Alabama
(132 districts). The e-mail addresses were obtained through district and state board of
education websites. Separate e-mails with links to separate surveys for each state were
sent on January 10, 2012. Undeliverable addresses were investigated and were resent if
alternate e-mail addresses could be found.
The point was made that the term “severe weather” as used in the survey seemed
to be somewhat ambiguous. In some cases it was being interpreted as any form of
dangerous weather including winter weather, flooding, and tropical cyclones. In an
attempt to rectify this, clarification surveys with four specific questions were e-mailed to
districts that had already responded (Appendix C and Appendix D), and full surveys
replaced with the rewritten questions were resent to districts that had not responded.
Responses from the clarification surveys replaced a district’s response to the initial
survey questions.
15

The results from the survey included responses from “yes or no”, multiple choice,
and open-ended questions, as well as any additional comments the superintendents made
while completing the survey. The open-ended responses were grouped into categories to
allow analysis of the variables. The comments were used to help clarify responses and to
further explain the procedures and reasoning of the districts. The responses were
evaluated together and by state to determine any differences. Descriptive statistics were
used to analyze the responses to each question.
Additionally, archived tornado warning data from the past five years (fall 2006 –
spring 2011) were obtained from the National Climatic Data Center. These data were
analyzed to determine the actual number of tornado warnings and tornado warning days
for each county. A tornado warning day was defined as a day with at least one tornado
warning in the county. The period of interest for the warning data incorporated the times
when schools would typically be in session. This period included days from August 15 to
May 30 of each year, not including December 20 to January 4 to account for winter
breaks, between 7 am and 5 pm. These warning days were used as a way to justify
dismissals— days that resulted in actual tornado threats during school or dismissal times,
as opposed to a release on a day that did not result in a warning for the district’s county.
The total number of these days for each county was determined and mapped for the past
five years. The number of tornado warning days for a district’s county was subtracted
from the district’s number of reported dismissals to produce a ‘difference’ value which
was used to assess potential over-dismissals.
Tornado path data were obtained from the Storm Prediction Center for the same
time period. The paths were used to determine the number of tornadoes for each county
16

during the period of interest, as well as the total number of killer tornadoes each had
experienced since 1950. These were used as variables in statistical tests to determine
whether recent experience with a tornado would influence decisions.
County-level demographic information was also obtained from the United States
Census Bureau. This information included area, population, population density, poverty
rates, and percentage of mobile homes. These data were also used as variables in
statistical tests to determine whether or not demographics influenced the dismissal
decisions made by the responding districts.
In addition to descriptive statistics, statistical operations such as stepwise
regression, permutation testing, and logistic regression were conducted using these data.
The stepwise regression was used to determine how these variables influenced the
number of dismissals as well as the difference between the number of reported dismissals
and the number of tornado warning days in an attempt to determine which predictors
were relevant to the differences and to what extent (Wilks, 2006). Whether a district did
or did not dismiss created a binary predictand so a stepwise regression was not possible.
For this case, logistic regression was used in an attempt to determine the possibility of
predicting the occurrence of a dismissal. Many of the variables used in these tests were
binary, which impaired many of the possible statistical tests. Permutation tests were done
between each of the binary variables and the number of dismissals as well as the
difference between the number of dismissals and the number of tornado warnings in an
attempt to determine any specific relationships between the binary predictors and the two
predictands.
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CHAPTER IV
RESULTS

Survey Data
A total of 76 surveys (27%) were returned via SurveyMonkey. Thirty-two were
from districts in Mississippi and 44 were from districts in Alabama (Figure 4). Some
districts did not answer all of the survey questions; leaving questions unanswered was an
option. Therefore, each question had a different number of responses. Respondents most
commonly declined to give information about the name of their school district and the
number of students it served. Without district and county information, no data beyond
what was provided through other survey questions was available (i.e., census, tornado
paths, tornado warnings, etc.)
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Figure 4

Responding districts by county

Only seven of the responding districts reported that they had not dismissed at all
in the previous five years, which means that an overwhelming 91% of districts had
dismissed at least once. Three districts indicated that they had dismissed 20 times within
the past five years, which could mean four or more dismissals per year (Figure 5). Most
responding districts dismissed 14 times or less during the five years, with 23 districts
releasing less than five times, or less than once per year.
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Figure 5

Dismissals reported (2006-2011)

The type of district responding was fairly evenly split with 34 districts serving
entire counties and 38 districts serving city populations (Table 1). Only 72% of districts
reported having a set procedure for making decisions regarding early dismissal due to
severe weather. Consulting with other districts was a factor in decision making for 88%
of districts. Multiple districts mentioned consulting with other districts in the same
county and surrounding counties for the sake of consistency. For just over half of the
responding districts (53%), the decision was made by an individual rather than a team. In
most cases, this individual was the superintendent of the district. Even for some of the
team decisions, many districts indicated that the superintendent will often have the final
say in the possible dismissal.
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Table 1

Survey Responses to being a city or county district, existence of a set
procedure, consultation with other districts, decisions made by an individual
or team, and the consideration of the perception of safety.

Districts
City
County
Yes
No
Yes
No
Individual
Team
Yes
No
<1 hour
1-1:59
>2 hours

All

Mississippi

City or County
38 (52.8%)
19 (63.3%)
34 (47.2%)
11 (36.7%)
Set Procedure
55 (72%)
22 (69%)
21 (28%)
10 (31%)
Consulting
67 (88%)
27 (84%)
9 (12%)
5 (16%)
Individual or Team
40 (53%)
15 (47%)
36 (47%)
17 (53%)
Perception of Safety
72 (96%)
31 (97%)
3 (4%)
1 (3%)
Time to Dismiss Early
14 (19%)
6 (19%)
42 (57%)
17 (53%)
18 (24%)
9 (28%)

Alabama
19 (45.2%)
23 (54.8%)
33 (75%)
11 (25%)
40 (91%)
4 (9%)
25 (57%)
19 (43%)
41 (95%)
2 (5%)
8 (31%)
9 (35%)
9 (35%)

Many different sources of information were indicated, but some of the most
commonly cited sources included various emergency management agencies, local
news/television stations, National Weather Service offices, local authorities, and the
internet (Figure 6). Emergency management agencies were, by far, the primary source,
with 54 districts indicating that they obtain information from their local agencies. Local
authorities included civil defense, sheriff departments, and police departments and were
mentioned in 17 responses.
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Figure 6

Sources of information

Some of the most common considerations districts mentioned included
transportation issues, safety, timing, parent and home issues, staff concerns, the risks and
impacts associated with a potential event, and potential impacts on the school calendar
(Figure 7). Transportation was the most commonly cited consideration, with 33 districts
considering issues such as road conditions, flooding potential, the safety of running
buses, and traffic. Safety for students, parents, and employees was also a top concern for
21 districts. Some of the parent and home issues considered by 16 districts included
childcare for working families, the type of home children would return to, and parental
notification of an early dismissal.

22

Number of Districts

Considerations
35
30
25
20
15
10
5
0

33
21
17

16
11

Possible Issues

Figure 7

Considerations beyond weather

Most districts indicated that it would take one to two hours to accomplish an early
dismissal (Figure 8). Fourteen districts indicated that it would take less than one hour,
but some of those responses suggested that the question was interpreted as the time
necessary to make a decision or inform parents of the decision rather than the time it
would take to get students home safely. Eighteen districts reported that it would take
over two hours to dismiss.
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Figure 8

Time needed to accomplish an early dismissal

While safety was indicated as a consideration by many districts, a separate
question inquired about the consideration of the perception of whether students would be
safer at school or at home. All but three districts reported that it was considered. The
question did not indicate which location would be safer as that would vary by situation,
but many comments indicated that some districts operate with strong views as to whether
children in their district would be safer in schools or at home with their parents.
Generally, the responses were similar between the two states; only a few
differences stood out. Team decisions were more likely to be made by districts in
Mississippi (53%) than Alabama (43%). Consulting with other districts was more likely
for Alabama districts (91%) than Mississippi districts (84%). A set procedure for
dismissal decisions was slightly more likely in Alabama districts (75%) than Mississippi
districts (69%). Alabama districts were more likely to have dismissed 5–14 times (66%)
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than Mississippi districts (38%) while Mississippi districts were more likely to have
dismissed fewer than five times (54%) than Alabama districts (24%). More Alabama
districts cited using knowledgeable and credible sources such as emergency management
(84%) or National Weather Service offices (53%) than Mississippi districts (41% and
22%, respectively). More Mississippi districts cited self-seeking sources such as the
internet (16%) than Alabama districts (5%). The greatest consideration, aside from the
weather, was transportation (52%) for all districts. However, more Alabama districts
cited this as a concern (61%) than Mississippi districts (38%). The timing of an event
was more likely to be a consideration for Alabama districts (34%) than Mississippi
districts (15%). Only seven districts, all from Alabama, cited the safety of their staff
members when making decisions.
Warning Data
For the period of interest, a total of 1419 tornado warnings were issued between
Mississippi and Alabama. Overall, Mississippi had a higher number of tornado warnings,
726 compared to 693 for Alabama (Figure 9). Four Mississippi counties did not have any
tornado warnings (Calhoun, Franklin, Grenada, and Yalobusha Counties), while the
lowest number of warnings among Alabama counties was 2 (Cherokee County). The
highest number of warnings for any county was 25 in Mississippi (Pearl River County)
and 53 in Alabama (Baldwin County). The average number of tornadoes per county was
8.9 for Mississippi and 10.3 for Alabama. Alabama also had more warning days (Figure
10). The highest number of warning days in Mississippi was 14 (Jackson County) and
the highest for Alabama was 16 (Baldwin County). The four counties in Mississippi
without warnings (Calhoun, Franklin, Grenada, and Yalobusha Counties) also had no
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warning days, but the lowest number of warning days for Alabama was 1 (Wilcox
County). Especially in Alabama, several of the more frequently warned counties were
located near the coast and many of their warnings were associated with tropical cyclones,
most notably Tropical Storm Gustav, which produced many tornado warnings while
moving inland. Four months of hurricane season, August, September, October, and
November, were included in the data and, therefore, the possibility of warnings due to
tropical cyclones cannot be discounted. As many as 28 warnings (52.8% of the county
total) were a result of land-falling tropical cyclones, as was the case for Baldwin County
in Alabama. However, these only accounted for 3 warning days (18.8% of the county
total).

Figure 9

Tornado warnings per county (Fall 2006 – Spring 2011)
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Figure 10

Tornado warning days per county (Fall 2006 – Spring 2011)

Tornado Data
A total of 290 tornado paths were identified for the study period, some tracking
through portions of both states (Figure 11). A total of 167 tornadoes occurred in
Alabama and 130 occurred in Mississippi (Figure 12). For the study period, 23 counties
in Mississippi had no tornadoes compared to only two counties in Alabama (Bullock and
Etowah Counties). Two counties in Mississippi (Jasper and Rankin Counties) had 9
tornadoes in the five years while one county in Alabama (Limestone County) had 13.
Both states had a maximum of seven tornado days (Jasper County, Mississippi and
Limestone County, Alabama) (Figure 13). The averages per county were higher for
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Alabama than Mississippi for both the number of tornadoes (3.3 to 2.1) and the number
of tornado days (2.4 to 1.7).

Figure 11

Recent tornado paths (Fall 2006 – Spring 2011)
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Figure 12

Tornadoes per county (Fall 2006 – Spring 2011)
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Figure 13

Tornado days per county (Fall 2006 – Spring 2011)

In addition to having more overall tornado paths, Alabama had more tornadoes
that were considered strong (EF 3 or greater), killer, or injury-causing. Alabama had 45
strong tornadoes compared to only 27 in Mississippi. Mississippi had 6 killer tornadoes,
but Alabama had twice as many with 12. Mississippi had 21 tornadoes that resulted in
injuries compared to 28 in Alabama. Since 1950, 93 killer tornadoes have occurred in
Alabama compared to 69 in Mississippi.
Ratios and Data Relation
A day that resulted in at least one tornado warning between 7 am and 5 pm was
considered to be a day that justified a dismissal because it indicated the occurrence of
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severe weather beyond what would normally be expected on any given weather day in the
Southeast. This classification was used to quantify how many districts were releasing
without due cause and possibly wasting resources and class time. The difference was
determined by subtracting the number of tornado warnings a district’s county
experienced from the number of dismissals they reported. Districts were considered to be
‘over-dismissing’ if they dismissed more often than they had tornado warnings during the
study period, which meant a positive difference. ‘Under-dismissing’ could not be
assessed in this study for many reasons. School policy or parent input may dictate that
dismissal is not an option or the school may be the safest place for children to be, or the
warning may have been on the other side of the county. Seven districts dismissed exactly
as many times as they had tornado warnings (Figure 14). An equal number of districts,
30, dismissed fewer times than would have been justified, meaning that they had more
tornado warning days than dismissal days, and dismissed more times than would have
been justified, meaning that they over-dismissed. Four districts over-dismissed by 10 or
more instances, with the greatest being 18 times.
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Figure 14

Difference variable (Warning Days- Dismissal Days)

Interpretation
Aside from short-answer questions, each question included a “comments” section
and there was also the option to include general comments at the end of the survey.
These comments provide more insight as to how the districts viewed their processes of
early dismissals. Many districts used these comments to rationalize their responses to
questions or explain their reasoning behind certain aspects of the decision making
process.
Most additional comments were made regarding the perception of students being
safer at school or at home. Many districts indicated that it was the “most important
factor” considered, but it seemed to be considered from different perspectives. Some
districts preferred to have students at home during times of severe weather, stating
reasons such as “we feel children need to be with their parents when and if there is severe
weather.” One district commented that their “schools are the designated safe harbors
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during poor weather.”

The overall consideration districts placed on this question was

very reassuring. It indicated thought given to each situation in regards to the safety of
students, desire of parents, and capabilities of the district.
Many of the additional comments at the end of the survey summed up the
predicaments that districts find themselves in during severe weather situations. One
district commented that “weather, with all of the predicting technology, is best handled in
my opinion by utilizing the data and erring on the side of caution. Delayed school and
early dismissal both minimize risk and avoid the extension of the school year.” Another
phrased the decision as, “common sense relative to risk: if it makes sense to leave early
we do it.” A number of districts mentioned that they have spent a “great deal of energy
educating their community on this topic” and that “they are very supportive.” Only one
district stated that early dismissal was “not an option.” Dismissals would not be logical
during severe weather situations, only ahead of time. One district stated that they would
“not dismiss any students during an active siren warning”. This is an important safety
consideration and any decision for action must be made well in advance of an active
warning so that buses, students, and parents are not traveling during warnings.
A number of districts indicated that the past year (2010-2011) had been a
particularly bad weather year, which resulted in a higher-than-average number of
dismissals. Given the tornado outbreaks in the Southeast during the spring of 2011, a
high number of potential dismissal days for that year was evident and reflected in the
responses of many districts. One district stated that “last year (2010–2011) was not
normal… last year’s (dismissals) were as many as the previous years combined”.
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Statistics
Stepwise regression was used to determine which combination of variables had
the greatest impact on a district’s dismissal rate. The stepwise model filtered the
variables to produce a set of “predictor” variables that influenced the “predictand”.
Multiple variations of predictand and predictor variables were used to ensure the best
possible models. The number of dismissals and the difference between a district’s
number of dismissals and the number of warning days for their county were used as the
predictands for these models. These numbers were compared to 19 predictor variables:


County or city district



County area



County population



County population density



County percentage of poverty



Tornadoes



Tornado days



Injury causing tornadoes



Strong tornadoes



Killer tornadoes



Killer tornadoes since 1950



Set procedure



Team or individual decision



Consulting



Transportation issues
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Time to accomplish a dismissal



Perception of safety

The numbers produced through the mean square error (MSE) were used to
determine which variables contributed to predicting the differences. The accepted
stopping point is where the MSE stops decreasing. For the three models used for this
study that occurred after 6, 7, and 9 variables, respectively. The stepwise models (Tables
2 - 4) showed the variables that could be used to predict changes in their respective
predictands. Each of the three models show that a higher number of killer tornadoes, a
lower level of poverty, and team decisions led to higher levels of dismissal and overdismissal. Model 1 (Table 2), which used the difference between the number of
dismissals and tornado warning days as the predictand, also showed that a smaller county
area, higher number of total killer tornadoes since 1950, and county districts were more
likely to over dismiss. This model could account for 35% of the variations in dismissals
differences. Model 2 (Table 3) used the number of dismissals as the predictand and
included both districts that did and did not dismiss. This model accounted for 31% of the
variability in dismissal rates by including the same variables as model 1 and also injurycausing tornadoes. Model 3 (Table 4) included only districts that dismissed and
accounted for 34% of the number of dismissals by using the three main variables as well
as the number of injury-causing tornadoes, the number of warning days, a set procedure,
the number of strong tornadoes, consideration of the perception of student safety, and
consulting with other districts.
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Table 2

Stepwise Model 1 – Predictand = Difference.

Variable
Killer Tornadoes
County Area
Killer Tornadoes Since 1950
County or City District
County Percentage of Poverty
Team or Individual Decision
Injury Causing Tornadoes
County Population
County Population Density
Number of Tornadoes
Time to Dismiss
Transportation Considerations
Strong Tornadoes
Consulting With Other Districts
Tornado days
Perception of Safety
Set Procedure
Bold indicates significant variables.
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MSE

R2

R

29.16
24.73
23.7
22.73
22.54
22.25
22.27
22.49
22.45
22.35
22.42
22.70
23.00
23.34
23.73
24.15
24.64

0.09
0.23
0.27
0.31
0.33
0.35
0.36
0.37
0.38
0.39
0.4
0.40
0.41
0.41
0.41
0.41
0.41

0.30
-0.24
0.28
0.18
-0.16
-0.19
0.10
-0.06
0.01
0.08
-0.06
0.04
0.14
0.01
0.02
-0.02
-0.03

Table 3

Stepwise Model 2 – Predictand = Number of dismissals (All districts).

Variable
Killer Tornadoes
Injury Causing Tornadoes
County Percentage of Poverty
County Area
County of City District
Team or Individual Decision
Killer Tornadoes Since 1950
County Population
Strong Tornadoes
Transportation Considerations
State
Set Procedure
Warning Days
Consulting With Other Districts
Number of Tornadoes
County Population Density
Tornado Days
Time to Dismiss
Perception of Safety
Number of Warnings
Bold indicates significant variables.
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MSE

R2

R

22.23
20.49
19.78
19.24
18.91
18.57
18.26
18.41
18.34
18.50
18.67
18.88
19.08
19.38
19.72
20.02
20.28
20.67
21.10
21.56

0.09
0.16
0.20
0.24
0.26
0.29
0.31
0.32
0.33
0.34
0.34
0.35
0.35
0.35
0.36
0.36
0.36
0.36
0.35
0.36

0.29
0.03
-0.25
-0.07
0.18
-0.14
0.29
0.03
0.11
0.03
-0.21
0.03
-0.13
0.05
0.06
0.05
0.02
-0.05
0.01
0.001

Table 4

Stepwise Model – Predictand = Number of dismissals (Only dismissing
districts).

Variable
Killer Tornadoes
Injury Causing tornadoes
Warning Days
Set Procedure
Team of Individual Decision
County Percentage of Poverty
Strong Tornadoes
Perception of Safety
Consulting With Other Districts
County Area
Tornado Days
Number of Tornadoes
County or City District
Killer Tornadoes Since 1950
County Population
County Population Density
Time to Dismiss
Number of Warnings
State
Transportation Considerations
Bold indicates significant variables.

MSE

R2

R

21.11
18.92
18.25
17.75
17.61
17.48
17.43
17.29
17.23
17.38
17.60
17.77
18.05
18.41
18.75
18.78
19.17
19.63
20.1
20.63

0.07
0.16
0.21
0.24
0.26
0.28
0.3
0.31
0.33
0.34
0.34
0.35
0.35
0.3
0.36
0.37
0.37
0.37
0.37
0.37

0.7
-0.03
-0.19
0.13
-0.19
-0.09
0.05
-0.02
0.11
-0.12
-0.05
-0.02
0.10
0.23
-0.04
-0.01
-0.04
-0.06
-0.15
0.09

Permutation tests (Tables 5 and 6) were used to further determine important
variables. Tests with p-values less than 0.050 were considered statistically significant.
These also concluded that killer tornadoes were statistically significant in both the
number of dismissals (p-value = 0.012) and the difference values (p-value = 0 .006).
Logistic regression was also attempted to determine which specific variables most
effected whether a district did or did not dismiss. This did not produce any conclusive
results for many possible reasons. Only seven districts did not dismiss, which did not
provide a lot of variability for the predictand values. There were also a lot of binary
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predictand values, which also limited the variability in values. A larger sample size with
a greater number of non-dismissing districts might have created better results.
Table 5

Permutation Test 1

Number of Dismissals

Table 6

Variable

p-value

Killer Tornadoes
State
County or City District
Injury Causing Tornadoes
Strong Tornadoes
Team or Individual Decision
Transportation Considered
Consulting With Other Districts
Set Procedure
Perception of Safety

0.012
0.065
0.146
0.153
0.2
0.267
0.324
0.738
0.783
0.95

Permutation Test 2

Difference (Dismiss - Warning Days)
Variable

p-value

Killer Tornadoes
Injury Causing Tornadoes
Team or Individual Decision
Strong Tornadoes
State
County or City District
Transportation Considered
Set Procedure
Perception of Safety
Consulting With Other Districts

0.006
0.057
0.083
0.131
0.202
0.247
0.269
0.79
0.855
0.927
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CHAPTER V
DISCUSSION

The 76 survey responses all indicate that each school is its own unique
environment with specific concerns and procedures. No two sets of responses were
identical and there was a large amount of variability in many aspects of dismissals, just as
Hull (2010) discussed. Seven districts indicated that they had not dismissed early in the
past five years. Loss of class time would not be an issue for these districts. The majority
of districts reported releasing fewer than three times a year. Districts that reported
releasing often, especially those with 20 dismissals would be cutting into 4 days of class
time per year, on average, but likely accumulating to no more than 2 full days. Given the
minimum 180 annual school days required by both Boards of Education, that would be
less than 2% of the time spent in the classroom. This seems to be rather insignificant,
especially if districts have ‘hazard days’ worked into their calendar to accommodate such
occurrences. While each district should strive to minimize over-dismissal, it seems that
the minimal impacts to class time may be acceptable if it means that parents,
administrators, and students feel safer. Of course, this study does not assess whether
early dismissals create indirect negative effects for parents, employers, employees, etc.
It is unfortunate that more than one in four districts (28%) do not have a plan for
severe weather dismissals, especially given the amount of severe weather activity that
passes through these states. Not having a set procedure could slow down actions and add
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disorder to any potential event. It may be that there is an unofficial plan that is
implemented during severe weather, especially for districts that answered subsequent
survey questions regarding procedures, but it cannot be overlooked that having a set
procedure and a severe weather plan should be essential for a school district to be
efficient and consistent in their actions. Consistency in early-dismissal decisions reduces
frivolous dismissals that result in lost class time as well as parent uncertainty and
frustration.
Many responses, such as those regarding the person/team that makes the decision,
consulting with other districts, sources of information, and factors considered, were
varied and indicative of each district’s individual needs and resources. Having a team
make the decision allows for more input and varying opinions about the best course to
pursue. However, having only one person make the decision can mean more consistency
and efficiency at that institution. For the sake of spatial consistency, 88% of districts did
cite that they consulted with other districts to ensure they were “consistent with the other
schools in the area”.
The information used to make a decision is often the most important variable.
Being able to access current and accurate information can aid in making informed
decisions and ensure the best possible outcome. A variety of sources were cited by the
responding districts, including emergency management agencies and the National
Weather Service, consistent with findings from Baumgart et al. (2008), Glasscock (2011),
League et al. (2010), and Schumacher et al. (2010). These sources provide accurate
information and often have personal relationships with districts (Hoekstra and Nichols,
2012), but often on a timetable that does not revolve around a school district’s needs.
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Sources that allow district officials to seek information at any time, such as those on the
internet, can improve timeliness, but they may also sacrifice accuracy and local details.
Time is an important part of early dismissals. Decisions must be made early to allow
enough time for a dismissal to be accomplished before the impact of severe weather.
Most districts reported needing one to two hours to dismiss, but districts that reported
needing two hours or more would require decisions to be made even earlier to
accommodate the extra time needed for safe dismissals.
Aside from the gathering of information, other factors must be considered when
making dismissal decisions and responding districts reported considering a variety of
factors. These factors indicate that the decision makers follow a “model of
interpretation” when making decisions, as Schumacher et al. (2010) found. Timing and
transportation issues were frequently mentioned by responding districts. An early
dismissal is very dependent upon timing issues for getting student home safely and the
timing of the potential severe weather. Early dismissal forces transportation
arrangements to be made hours before they normally would, which can cause issues with
traffic, bus and driver availability, the possibility of already inclement weather, and
parent pick-ups. Many districts acknowledged the family issues that early dismissal
could create and expressed that they take those potential issues into account when making
decisions. Parents and students have schedules during the school year for work, school,
pick-ups, drop-offs, daycare, and after-school activities. The disruption of these
schedules can cause chaos and unpredictable situations. Working parents may not be
able to leave work in the middle of the day to pick up their children hours ahead of their
normal time. This could leave students stranded at school or returning to empty homes.
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Children home alone may not know proper safety procedures or where to take shelter. In
these situations, students may be safer at school with adults and safety plans.
Many districts expressed that safety is their top priority. Safety in the case of
severe weather and tornadoes can depend on many factors and will be different for each
district and individual student. Important considerations could include the sturdiness of
the building, adults to supervise children, home situations, suitable emergency plan, and a
safe place to take shelter. One frequently mentioned concern was the number of students
that return to mobile homes. Mobile homes can have a large influence on the potential
impacts of severe weather and tornadoes. A mobile home does not provide adequate
shelter from a tornado and would not be a safe location during inclement weather.
Fatality rates for mobile homes are ten times greater than those for permanent homes
(Simmons and Sutter, 2011, page 247). Alabama and Mississippi rank third and fourth,
respectively, in percent of mobile homes throughout the United States (U.S. Census
Bureau, 2008). With such a potentially high number of students living in mobile homes
within these states, many children could potentially be going home to much more
dangerous conditions than they would face at school during a severe weather event. All
but three districts responded that they considered the perception of whether students
would be safer at school or at home. This question did not specify which location would
be safest, just that one would be preferable to the other. This perception would likely be
different for each district depending on the conditions of the school buildings and the
general quality of student housing, as would the extent of its importance. It was
reassuring that this was acknowledged as a consideration because it indicates that the
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decision is made based on the specifics of the district and with the safety of students in
mind.
One of the greatest differences between Alabama and Mississippi was the tornado
data. Alabama counties generally had more warnings, warning days, tornadoes, tornado
days, and killer tornadoes, while Mississippi as a whole had more tornado warnings.
This increase in the tornado threat also meant that Alabama districts cited more
dismissals than Mississippi districts. Interestingly, 4 counties in Mississippi did not have
any tornado warnings during the study period while every Alabama county had at least
two warnings. Twenty-three Mississippi counties had no tornadoes while only two
counties in Alabama had no tornado activity for the study period. This could indicate that
Alabama districts have a greater need to be prepared for severe weather because they
seem to face a greater number of threats.
Three variables consistently stand out as influential among the stepwise models:
having a higher number of killer tornadoes, a lower county percentage of poverty, and a
decision made by a team. Permutation tests also supported the importance of killer
tornadoes. The stepwise models reveal which variables have the greatest influence on the
rate of over-dismissal for a district. The model shows that the greatest predictors of
dismissals and over dismissal are:


Higher numbers of killer tornadoes



Smaller county areas



Higher numbers of total killer tornadoes since 1950



County districts



Lower county percentage of poverty
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Decisions made by a team



Higher number of injury-causing tornadoes



An increased number of tornado warnings



Having a set procedure



Consulting with other districts



Not considering the perception of whether children would be safer at
school or at home

The combinations of these variables accounted to up to 34% of the variation in the
number of dismissals and 35% of the variation in differences between dismissal rates and
tornado warnings. While that percentage is relatively low, these decisions are largely
based on human behavior, which is incredibly difficult to predict. These results can be
used to improve the understanding of why dismissal decisions are made and hopefully
reduce over-dismissals.
Poverty was a more important factor when also considering districts that did not
dismiss. Its importance in the stepwise model and correlation decreased when only
schools that actually did dismiss were considered. This could mean that high poverty is a
significant reason for not dismissing. All of the seven districts that did not dismiss were
located in counties with poverty rates higher than the 15.5% national average (U.S.
Census Bureau, 2012). While Mississippi and Alabama are both generally considered to
be poorer states (Figure 15), these non-dismissing districts had poverty rates as high as
43.4%, nearly three times the national average. Districts that serve communities with
higher poverty rates may have concerns about the type of housing or home situations
students would return to during severe weather and believe that students would be safe in
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school buildings that are potentially sturdier. Administrators and parents may feel more
secure having students in a reasonably well built building with adults than being
dismissed to homes that would not provide ideal shelter and possibly place them in
greater danger. Poorer districts may also not have the resources available to successfully
dismiss early. Districts with less poverty could be more likely to send students home to
stable structures with good protection from severe weather threats.

Figure 15

County percentage of poverty

These districts may also dismiss more readily to avoid potential logistic and safety
issues when a storm actually hits. By having students home prior to an event, there is no
46

need for emergency plans, prolonged stays at school, dangerous driving conditions, or
safety issues.
The residual fear of previous killer tornadoes was one of the most influential
factors. Many counties in Mississippi and Alabama had experienced a number of killer
tornadoes during the study period (Figure 16). Having the memory of an impactful event
within the county and possibly being directly affected could mean that threats are taken
more seriously because these terrible situations have materialized in the past. A similar
residual fear could accompany injury-causing and strong events.

Figure 16

Killer tornadoes by county (Fall 2006 – Spring 2011)
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Districts that have a team of people making dismissal decisions rather than an
individual could be more likely to over dismiss because so many voices and opinions
contribute to the discussion. Just one voice set on dismissing could be hard to ignore.
This makes consistency difficult and could lead to an increase in dismissals. Similar
circumstances may arise when consulting with other districts and lead to increases in
dismissals
Districts that serve entire counties need to disperse students over a larger area in a
limited amount of time and the resulting transportation issues and time required to
accomplish an early dismissal could be major reasons not to dismiss early. Districts
covering smaller counties may not require as much time to dismiss and be more inclined
to dismiss early. Districts serving cities and transporting students only within city limits
may not have as many transportation issues and timing needs to discourage early
dismissals. The districts that would require a longer amount of time to dismiss might be
less likely to dismiss early because they would have to make their decisions earlier to
allow for the completion of the dismissal before the arrival of an anticipated event or the
normal end of the school day.
Having a set procedure for dismissing may make a district more likely to dismiss
because procedures may dictate that a dismissal should occur in certain situations. Also,
having a set procedure implies that dismissal is a possibility and has probably occurred in
the past.
Dismissals may increase when districts do not consider where children would be
safer because those decisions would probably be made based only on the potential
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severity of the weather and the expected conditions rather than individual circumstances
and impacts.
Limitations Of This Study
Only 76 surveys were returned and not all of those were answered completely,
which decreased the number of available answers. A larger sample size could have
provided more insight and better results. Especially for the statistical tests, this lower
response rate could have hindered the variability of results, particularly for whether or not
districts dismissed (only 7 did not) and for the perception of safety (only 6 did not). The
low variability among these factors could have altered statistical tests that could have
been more productive with an increased number of responses. Many variables were
binary, which limited the statistical tests that could be used and limited the results of
those that were. This study includes a very active spring 2011 season that could have had
an impact on how districts responded to survey questions and their perspectives on
dismissals. The interpretations of and responses to survey questions could have varied
with each individual and misinterpretations could have led to inaccurate answers.
Districts also most likely provided estimations rather than specific numbers. Another
issue with the survey was the ambiguity of the term “severe weather”. Many districts
could have taken that to mean any kind of extreme weather such as snow, flooding,
hurricanes, etc. and this could have altered their responses, especially the number of
times they reported dismissing. However, this would be more of a concern if numerous
districts displayed large over-dismissal rates, which was not found in this analysis. The
tornado tracks generated in GIS did not always represent the real path of the tornado.
They assumed that the tornado traveled in a straight line from the beginning point to the
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end point, which is rarely the case. Differences in these paths could affect the number of
paths per county and the subsequent details of the tornado data.
Future Research
There are still a lot of avenues left to explore these previously overlooked
situations. This research has shown that schools are not dismissing so much that they are
losing significant amount of class time, but there are many other aspects of early
dismissal that could be researched. The interaction between dismissal and family life
could be a particularly interesting study. The general safety of school buildings
compared to the homes students return to could benefit safety plans. A study that
researched the potential legal ramifications could also be beneficial for planning.
Research on the impacts and the effects of dismissal on particular districts could also be
an interesting case study. The further exploration of the relationships between dismissals
and poverty and past killer tornadoes could be a very important and helpful study. The
results from that study could be used to further identify schools that dismiss more often
than necessary and make those districts aware of their tendencies that may be going
unnoticed.
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CHAPTER VI
CONCLUSION

This research examined survey responses from 76 school districts in Mississippi
and Alabama along with tornado paths, tornado warnings, and demographic data for both
states and responding counties. The greatest finding is the variability between districts.
The accumulation of differing resources, views, preparedness, needs, goals, and abilities
was consistent with the concerns put forth by Hull (2010). No two districts responded
identically and no question had a uniform answer. This variability is a theme throughout
this research. In the end, every district is its own individual system and must make
decisions based on its specific circumstances and resources.
One of the main study questions considers the amount of class time being lost due
to these dismissals. The greatest number of dismissals reported (20) represents less than
2% of the annual class time required by each state. Even assuming no reserved “hazard
days”, that is still not a significant amount of class time and easily made up if necessary.
A general lack of preparedness is evident in that 28% of districts indicated that
they do not have a set procedure for early dismissal decisions. This could be due to a
lack of need, but 91% of districts reported dismissing at least once in the five-year period.
Only one district stated that early dismissal was “not an option”. Consistency was
maintained for 88% of districts by consulting with other nearby districts. Most districts
reported that an early dismissal could be accomplished in one to two hours. Varied and
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specific sources such as emergency management agencies, local television stations, local
authorities, and internet sources were cited as being important for obtaining information
and making decisions, with emergency management being the most common.
Among the multitude of issues that need to be considered for these decisions, the
most commonly mentioned was transportation, which encompassed issues such as road
conditions, flooding, traffic, and the safety of running buses. Other issues included
parent and home issues, staff concerns, specifics of the potential event, and safety. Safety
was a recurring issue throughout this study. Many districts indicated that safety was a top
priority and explained what they consider and do to ensure the safety of their students.
All but three districts reported that they considered the safety of students at home
compared to school when making decisions. The responses suggest that while it is
widely considered, it may be considered in different ways for different districts.
Alabama counties had a greater number of dismissals, tornadoes, tornado days,
warnings, and warning days for the study period. Alabama also had a greater number of
tornadoes that were classified as strong, killer, or injury-causing. Every county in
Alabama experienced at least two tornado warnings, while four Mississippi counties did
not have any. Twenty-three counties in Mississippi did not have any tornadoes during
the period, while only two counties in Alabama were tornado-free.
The concept of “over-dismissing” was also a focus of this study. By using a
tornado warning day as a day that would justify a dismissal, four districts dismissed as
many times as expected. ‘Under-dismissal’ was not judged, but 30 districts ‘over
dismissed’, meaning they reported more early-dismissal days than the number of tornado
warning days for their county. Four of these districts over dismissed by 10 or more
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instances. Even if that time is very small in comparison to the entire school year, it is still
an unnecessary waste of time and resources.
Stepwise and permutation tests showed that lower poverty, a greater number of
recent killer tornadoes, and team decision making are three of the most consistent factors
in districts that over dismissed. Other factors that led to over dismissal included a smaller
county area, a greater number of killer tornadoes since 1950, and being a county district.
These stepwise regression models were able to account for up to 35% of the variability in
the difference between the number of tornado warning days and early dismissals. A
stepwise that also included having a set procedure, not considering the perception of
where students would be safest and consulting with other districts was able to account for
34% of the variation in the number of dismissals.
Early dismissal is not for every district. While some districts can benefit from it,
others could do more harm than good. The most common theme in this study is the
variability and uniqueness among districts. Every district has different resources,
students, parents, staff, conditions, buildings, preparedness, etc. The combinations are
infinite, and, therefore, there cannot be any simple, universal procedure for early
dismissals. However, future research can highlight some of the most important variables
for districts to consider when creating and reviewing their plans. The results of this study
provide some initial contributions to this goal. Further, each district must be aware of
their capabilities, resources, and student circumstances. Procedures for early dismissal
should be established before the threat of severe weather begins to reduce confusion and
indecisiveness. Early dismissal may be a valid option for many districts in Mississippi
and Alabama, but it must be done conservatively to minimize impacts to parents and
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class time while maintaining consistency with procedures and maximizing the safety of
everyone involved. In the end, according to one superintendent, “it is a no-win decision,
so you make the best decision with student safety as your top priority”.

54

REFERENCES
Ashley, Walker, 2007: Spatial and Temporal Analysis of Tornado Fatalities in the United
States: 1880-2005. Weather and Forecasting, 22, 1214-1228.
Associated Press, 2011: 6 DeSoto County Schools Get Tornado-Safe Rooms. Clarion
Ledger, 15 December.
Associated Press, 2012: Storms wreck Indiana towns, kill at least 20 across 3 states.
Foxnews.com, 2 March.
Baumgart, L. A., et al., 2008: Emergency Management Decision Making during Severe
Weather. Weather and Forecasting, 23, 1268-1279.
Bennett, P.W. School’s Out, Again, 2010: Why “throw away” school days hurt students.
AIMS Commentary. April 2010.
Boozer, C., 2011: $1.4 million storm shelter to be built at West Memphis school. The
Commercial Appeal, 29 August.
Camp, J.P., 2008: Integrating A Geographic Information System Into Storm Assessment:
the Southeast Alabama Tornado Outbreak of 1 March 2007. Extended Abstracts,
24th Conf. on Interactive Information Processing Systems, New Orleans, LA,
Amer. Meteor. Soc., P1.4 [Available online at
http://ams.confex.com/ams/88Annual/techprogram/paper_134401.htm.]
Dixon, P.G., A.E. Mercer, J. Choi, and J.S. Allen, 2011: Tornado Risk Analysis: Is Dixie
Alley an Extension of Tornado Alley?. Bull. Amer. Meteor. Soc., 92, 433-441.
Edwards, R, 2012: Tornado Preparedness Tips for School Administrators. [Available
online at http://www.spc.noaa.gov/faq/tornado/school.html.]
Ewald, R., and G.L. Guyer, 2002: The ideal lead time for tornado warnings- A look from
the customer’s perspective. Extended Abstracts, 21st Conf. on Severe Local
Storms, San Antonio TX, Amer. Meteor. Soc., 7.4. [Available online at
http://ams.confex.com/ams/SLS_WAF_NWP/techprogram/paper_47592.htm.]
FEMA, 2001: Emergency Management: Shelter From The Storm. 5 pp.
55

FEMA, 2012: Safe Room Funding. [Available online at http://www.fema.gov/safe-roomand- community-shelters-funding-and-initiatives/safe-room-funding.]
Fox, C. R. and L. Hadar, 2006: “Decisions from experience”=sampling error+prospect
theory: Reconsidering Hertwig, Barron, Weber & Erev (2004). Judgment and
Decision Making, 1, 159-161.
Glasscock, N., 2011: Severe weather: Are kids safer in school? Decatur Daily, 6 March.
Hoekstra, S. and A.C. Nichols, 2012: K-12 School and University Officials’ Sources and
Preferences of Weather Information. Proc. AAG Annual Meeting, New York, NY,
American Association of Geographers. [Available online at
http://www.evegruntfest.com/SSWIM/pdfs/AAG2012.pdf.]
Hull, B., 2010: Changing Realities in School Preparedness Using the All Hazards
Approach. International Association of Emergency Managers Annual Conference.
San Antonio.
Jensenius, J., M. Bragaw, R. Holle, and R. Harris, 2010: School Lightning Safety
Policies- A Look At An Incident At The Ocoee Schools in Orange County,
Florida. Extended Abstract, 3rd International Lightning Meteorology Conference,
Orlando, FL, Vaisala. [Available online at
http://www.vaisala.com/Vaisala%20Documents/Scientific%20papers/12.Jenseniu
s,%20Bragaw,%20Holle.pdf.]
Kasperson, R.E. et al., 1988: The Social Amplification of Risk: A Conceptual
Framework. Risk Analysis, 8, 177-187.
Keyser, J. and T. Coyne, 2012: Indiana Tornado 2012: Henryville Schools Face Tough
Calls With Twister Outbreak. Huffington Post, 6 March.
League, C.E., D. Walter, B. Phillips, E.J. Bass, K. Kloesel, E. Gruntfest, and A. Gessner,
2010: Emergency manager decision-making and tornado warning communication.
Meteorological Applications, 17, 163-172.
Marshall, T.P., 2012: Performance of Concrete Masonry Buildings in the Joplin Tornado.
Proc., 92nd Annual Meeting, New Orleans, LA. Amer. Meteor. Soc., J3.2.
[Available online at
http://ams.confex.com/ams/92Annual/webprogram/8IMPACTS.html.]
Marshall, T. P., D. W. McCarthy, and J. G. LaDue, 2008a: Damage survey of the
Greensburg, KS tornado. Preprints, 24th Conf. on Severe Local Storms, Amer.
Meteor. Soc., Savannah, GA, 8B.3.

56

Marshall, T.P, K. A. Jungbluth, and A. Baca, 2008b: The Parkersburg, IA tornado: 25
May 2008. Preprints, 24th Conf. on Severe Local Storms, Amer. Meteor. Soc.,
Savannah, GA, P3.3.
McKenna, C., 2011: Alabama Schools Build Tornado Shelters to Protect Students and
Staff. Emergency Management Magazine, 2 September.
McKinley Jr., J.C. and E.A. Harris, 2011: Tornado Damages Oklahoma School, but
Shelter Beneath Stands Strong. The New York Times, 16 April.
Melvin, A.D. and K.A. Kloesel, 2002: Activating your school’s tornado emergency plan:
Are you ready for the unexpected? Extended Abstracts, 11th Symposium on
Education, Orlando, FL, Amer. Meteor. Soc., P1.16 [Available online at
http://ams.confex.com/ams/annual2002/techprogram/paper_25583.htm.]
Morris, D.A., K.C. Crawford, K.A. Kloesel, and G. Kitch, 2002: OK-FIRST: An example
of successful collaboration between the meteorological and emergency response
communities on 3 May 1999. Wea. Forecasting, 17, 567-576.
Morss, R.E. and F.M. Ralph, 2007: Use of Information by National Weather Service
Forecasters and Emergency Managers during CALJET and PACJET-2001.
Weather and Forecasting, 22, 539-555.
Nicosia, D, 2003: When The Weather Turns Severe: A Guide To Developing A Severe
Weather Emergency Plan For Schools. 57 pp.
NWS, 2009: Service assessment: Super Tuesday tornado outbreak of February 5-6, 2008.
National Weather Service, 29 pp. [Available online at
http://www.weather.gov/os/assessments/pdfs/super_tuesday.pdf.]
Schumacher, R.S., D.T. Lindsey, A.B. Schumacher, J. Braun, S.D. Miller, and J.L.
Demuth, 2010: Multidisciplinary Analysis of an Unusual Tornado: Meteorology,
Climatology, and the Communication and Interpretation of Warnings. Wea.
Forecasting, 25, 1412-1429.
Simmons, K.M. and D. Sutter, 2011: Economic and Societal Impacts of Tornadoes.
American Meteorological Society, 282 pp.
Sorensen, J.H, 2000: Hazard Warning Systems: Review of 20 Years of Progress. Natural
Hazards Review, May 2000, 119-125.
U.S. Census Bureau, 2008: Mobile Homes, Percent Of Total Housing Units, 2008.
[Available online at http://www.census.gov/2010census/.]

57

U.S. Census Bureau, 2012: Poverty: 2010 and 2011 [Available online at
http://www.census.gov/prod/2012pubs/acsbr11-01.pdf.]
U.S. Congress. Committee on Homeland Security and Governmental Affairs. Ad Hoc
Subcommittee on Disaster Recovery Hearing, 10 December 2009. Washington:
Government Printing Office, 2010.
U.S. Department of Commerce. Thunderstorms, Tornadoes, Lightning…Nature’s Most
Violent Storms. A Preparedness Guide. NOAA/PA 201051, 18 pp.
Wilkes, D.S., 2006: Statistical Methods in the Atmospheric Sciences. 2nd ed. Elsevier
Inc, 627pp.
Woodin, Debby, 2012: City Official: SEMA rejects helping individuals pay for safe
rooms. Joplin Globe, 3 February.

58

APPENDIX A
SURVEY
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Instructions

Please answer the following questions to the best of your ability.
Feel free to leave questions blank of add any additional comments
as you see fit. You are in no way obligated to complete this survey.
Doing so and submitting it will authorize the use of your district's
responses in this research. Thank you for your time and
participation.

1. What is the name of your district and approximately
how many students does it serve?

2. Has your district ever dismissed students early or late
because of the threat of severe weather?
Yes
No
If YES, approximately how many times has this happened in the last 5
5 years?

3. Is there a set procedure in your district for making
decisions regarding early/late dismissal due to severe
weather?
Yes
No
Comments:

4. Is the decision for a late/early dismissal in your
district made by an individual or a team?
Individual
Team
Comments:

5. Does your district consult with nearby districts when
making these decisions?
Yes
No
Comments:

6. When making decisions regarding severe weather,
from where does your district obtain information?
60

7. What other factors (if any) besides the weather are
considered when making these decisions?

8. Approximately how long would it take for your district
to accomplish an early/late dismissal?
9. Is the perception of whether students in the district
would be safer at school or at home considered in the
decision making process?
Yes
No
Comments:

10. Additional Comments:
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APPENDIX B
SURVEY E-MAIL
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Dear Superintendent,
I am asking you to participate in a study on the pattern of early/late dismissal of public
schools on potential severe weather days in the southeast. This study is part of my thesis
research for my Master’s Degree from Mississippi State University. The results of this
study will be used to understand the experiences your district has had and how it deals
with severe weather threats.
At the bottom of this page is a link to a survey that asks about your district’s experiences
and procedures with respect to severe weather. Please feel free to expand on your
responses or include any additional comments you may have. Should you be new to the
district or unable to obtain information about its experiences, your input is still important
and I encourage you to complete as much of the survey as possible.
I hope that you will take the time to complete this survey. If you have any questions,
concerns, or if you would like a summary of my findings please feel free to contact me
at jav141@msstate.edu. Thank you for your time and participation.
Sincerely,
Jessica Van Meter
Department of Geosciences
Mississippi State University
jav141@msstate.edu
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APPENDIX C
FOLLOW-UP E-MAIL
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Dear Superintendent,
You previously responded to a survey regarding your district’s experiences and
procedures with respect to severe weather. I thank you for your input and ask that you
please take a follow-up survey by clicking on the link below. There are 4 questions and it
should only take a couple minutes.
Please feel free to expand on your responses or include any additional comments you
may have. Should you be new to the district or unable to obtain information about its
experiences, your input is still important and I encourage you to complete as much of the
survey as possible.
I hope that you will take the time to complete this survey. If you have any questions,
concerns, or if you would like a summary of my findings please feel free to contact me
at jav141@msstate.edu. Thank you for your time and participation.
Sincerely,
Jessica Van Meter
Department of Geosciences
Mississippi State University
jav141@msstate.edu

65

APPENDIX D
FOLLOW-UP SURVEY
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Instructions

Please answer the following questions to the best of your ability. Feel free to
leave questions blank or add any additional comments as you see fit. You are
in no way obligated to complete this survey. Doing so and submitting it will
authorize the use of your district's responses in this research. Thank you for
your time and participation.

1. What is the name of your district?

2. How many times has your district had an early/late dismissal
for each of the following threats in the past 5 years?
Tornado Threat:
Winter Weather Threat:
Other (example: hurricane, flooding, etc.):

Comments:

3. Approximately how long would it take for your district to
accomplish an early/late dismissal from the time students begin
leaving the building to the time they are all home safely?

4. Is the perception of whether students in the district would be
safer at school or at home considered in the decision making
process for each of the following?
Yes

Tornado threat:
Winter weather threat:
Other (example: hurricane, flooding, etc.)

Comments:

5. Additional Comments:
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No

